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DESCRIPTION 
BONDING APPARATUS AND BONDING METHOD 
TECHNICAL FIELD 

The present invention relates to a bonding apparatus and 
bonding method for bonding substrates to each other for the 
purpose of manufacturing, for example, flat-plate-form 
recording media such as optical disks. 

BACKGROUND ART 

In the case of optically readable circular disk form 
recording media such as optical disks, optical-magnetic disks 
and the like, not only media for playback use only, but also 
media that allow the rewriting of recorded information, have 
become widely popular- Such recording media are manufactured 
by bonding substrates to each other in order to protect the 
recording surfaces formed on the substrates, or in order to 
realize high-density recording by the multi-layer formation of 
recording surfaces . 

For example, the manufacture of such recording media is 
accomplished by the procedure shown in Fig, 12. Specifically, 
two substrates made of a polycarbonate are injection-molded 
(1001), and a metal film is formed on these substrates by 
sputtering in a sputtering chamber (1002) . Then, the joining 
surfaces of the two substrates are coated by spin coating with 
an ultraviolet curable adhesive agent (1003) . The pair of 
substrates thus coated with an adhesive agent is inserted into 
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a vacuum chamber, and the adhesive-agent surfaces are bonded 
to each other in a vacuum (1004) . The substrates thus bonded 
together are removed from the vacuum chamber and exposed to 
atmospheric pressure, and the adhesive agent is cured by 
irradiation with ultraviolet light (1005) . As a result, the 
two substrates are firmly bonded together, and the disk is 
completed. In particular, a technique such as that disclosed 
in Patent Reference 1 has been proposed in the past as a disk 
manufacturing apparatus commonly using a rotating turntable to 
convey the substrates. 

If warping (tilting) occurs in a disk manufactured as 
described above, there is a possibility that the laser light 
used to read and write information will not accurately reach 
the specified position on the recording surface when the disk 
is irradiated with this laser light. Accordingly, in such 
optical disks, the exclusion of such warping is important for 
ensuring stable quality of the product. 

In order to deal with this problem, a technique in which 
so-called annealing that eliminates or relaxes residual stress 
in the material by heat-treating the substrates before or 
after bonding has been proposed as described in Patent 
Reference 2 and Patent Reference 3. 

Patent Reference 1: Japanese Patent Application Laid-Open No. 
2000-348389 
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Patent Reference 2: Japanese Patent Application Laid-Open No- 

2001- 14736 

Patent Reference 3: Japanese Patent Application Laid-Open No. 

2002- 92969 

Patent Reference 4: Japanese Patent Application Laid-Open No. 
10-255340 

DISCLOSURE OF THE INVENTION 

However, annealing by means of a heat treatment requires 
an apparatus for heating, and control of the heating 
temperature is difficult. It is also conceivable that the 
generation of warping might be suppressed to a certain extent 
by utilizing the time for which the substrates are allowed to 
stand until the adhesive is cured following bonding. However, 
in cases where such a standing time is to be ensured in a 
rectilinear conveying path such as that described in Patent 
Reference 2, a long conveying path is required, and the size 
of the apparatus is increased. 

On the other hand, in cases where substrates are conveyed 
by means of a turntable, for example, the first and second 
substrates are placed as shown in Fig. 13 (positions A and B) , 
the substrates are bonded together in a bonding part (position 
C) , curing by means of ultraviolet radiation is then 
immediately performed in a curing part (position D) , and the 
wafers are subsequently conveyed to the next process (position 
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E) . Accordingly, standing time for the correction of warping 
can be guaranteed. 

The present invention was devised in order to solve the 
conventional problems described above; it is an object of the 
present invention to provide a bonding apparatus and bonding 
method which can ensure a sufficient standing time following 
substrate bonding by means of a simple and compact apparatus, 
so that warping can be prevented. 

In order to achieve such an object, the present invention 
is characterized by the fact that in a bonding apparatus which 
has a bonding part that bonds a plurality of substrates coated 
with an adhesive agent, and a curing part that cures the 
adhesive agent of the bonded substrates, this apparatus 
further comprises conveying means for conveying the substrates 
from the abovementioned bonding part to the abovementioned 
curing part, and the abovementioned conveying means has a 
standing part which allows the bonded substrates to stand at 
room temperature in the atmosphere. 

In a preferred embodiment, a bonding method in which a 
plurality of substrates are coated with an adhesive agent, 
these substrates are bonded together, and the adhesive agent 
is cured is characterized in that the abovementioned 
substrates are allowed to stand at room temperature in the 
atmosphere at an intermediate point in the conveying process 
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from the bonding position for the substrates to the curing 
position for the adhesive agent. 

In the above invention, since the bonded substrates are 
allowed to stand at room temperature in the atmosphere prior 
to the curing of the adhesive agent, the occurrence of warping 
can be prevented without any particular use of a heating means. 

In a preferred embodiment, the apparatus is characterized 
in that the abovementioned conveying means is a turntable that 
rotates while carrying a plurality of substrates. 

Furthermore, a preferred embodiment of the present 
invention is characterized in that the abovementioned 
conveyance is accomplished by means of a turntable. 

In such an invention, the required expansion of space by 
extension of the conveying path that is needed in order to 
ensure the necessary standing time can be reduced by using a 
turntable that conveys the substrates in a circumferential 
pattern. 

A preferred embodiment is characterized in that a 
plurality of the abovementioned turntables are used. 

In such an invention, as a result of the use of a 
plurality of turntables, a sufficient standing part can be 
ensured even if small-diameter turntables are used. 

A preferred embodiment is characterized in that the 
abovementioned plurality of turntables include concentric 
small-diameter and large-diameter tables. 
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In such an invention, since the plurality of turntables 
are concentric, the required space can be reduced compared to 
a case in which the plurality of turntables are installed side 
by side. 

A preferred embodiment is characterized in that the 
abovementioned plurality of turntables include a large- 
diameter table, and a plurality of small-diameter tables which 
are disposed on the abovementioned large-diameter table so 
that the small-diameter tables can rotate about different axes. 

In such an invention, since a standing part can be 
ensured by a plurality of small-diameter tables on the large- 
diameter table, the standing time can be lengthened while 
ensuring a saving in space. 

A preferred embodiment is characterized in that the 
abovementioned conveying means is an endless or curvilinear 
conveyor. 

Furthermore, a preferred embodiment is characterized in 
that the abovementioned conveyance is accomplished by means of 
an endless or curvilinear conveyor. 

In such inventions, the required space can be contracted, 
and the degree of freedom in the layout can be increased, by 
ensuring a standing part in a conveyor that is not rectilinear. 

In a preferred embodiment, the apparatus is characterized 
in that the abovementioned conveying means has an 
accommodating part which stacks and accommodates a plurality 
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of substrates that are conveyed from the abovementioned 
bonding part while conveying these substrates to the 
abovementioned curing part. 

In such an invention, a sufficient standing time can be 
ensured while realizing a saving in space by temporarily 
stacking and accommodating the substrates following bonding. 

A preferred embodiment is characterized in that the 
conveying time in the abovementioned standing part is set to 
be a time that is at least equal to the time required in order 
to correct warping of the substrates following bonding. 

A preferred embodiment is characterized in that the time 
required for the abovementioned standing includes at least the 
time required in order to correct warping of the substrates 
following bonding. 

In such inventions, since at least time for the 
correction of the warping of the bonded substrates is ensured, 
a product that is free of warping can be reliably manufactured. 

A preferred embodiment is characterized in that the 
abovementioned conveying means is formed so that no operation 
of shifting the substrates in an interval extending from the 
abovementioned bonding part to the abovementioned curing part. 

Furthermore, a preferred embodiment is characterized in 
that the abovementioned substrates are conveyed without any 
shifting operation in the interval extending from the bonding 
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position of the substrates to the curing position of the 
adhesive agent. 

In such inventions, substrates that have settled into a 
stable state during standing are not placed in an unstable 
state by a shifting operation, so that tilting can be 
suppressed. 

Thus, as was described above, the present invention makes 
it possible to provide a bonding apparatus and bonding method 
which make it possible to ensure a sufficient standing time 
following the bonding of the substrates, and to prevent 
warping, by means of a simple and compact apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic plan view showing a first 
embodiment of the present invention; 

Fig. 2 is an explanatory diagram showing the relationship 
between standing time following bonding in a vacuum and 
warping in the radial direction; 

Fig. 3 is an explanatory diagram showing the relationship 
between standing time following bonding in a vacuum and 
warping in the tangential direction; 

Fig. 4 is an explanatory diagram showing one example of 
the relationship between standing time following bonding in a 
vacuum and number of bubbles; 



8 



Fig. 5 is an explanatory diagram showing another example 
of the relationship between standing time following bonding in 
a vacuum and number of bubbles; 

Fig. 6 is an explanatory diagram showing the portion of 
the standing time between 0 and 30 seconds in Fig. 5; 

Fig- 7 is a schematic plan view showing a second 
embodiment of the present invention; 

Fig. 8 is a schematic plan view showing a third 
embodiment of the present invention; 

Fig. 9 is a schematic plan view showing a fourth 
embodiment of the present invention; 

Fig. 10 is a schematic plan view showing a fifth 
embodiment of the present invention; 

Fig. 11 is a schematic side view showing a sixth 
embodiment of the present invention; 

Fig- 12 is a flow chart showing a common disk 
manufacturing procedure; and 

Fig. 13 is a schematic plan view showing a conventional 
example using a turntable as a conveying means in the case of 
substrate bonding . 
Explanation of Symbols 
1 to 9 Turntables 

la through 9a, 100a Substrate carrying parts 

11, 12, 21, 22, 41, 42, 111, 112, A, B Substrate placement 

positions 
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13, 23, 43, 113, C Bonding positions 

14a through 14d, 32a through 32d, 52a through 52c, 114a 
through 114d Pre-curing standing positions 

15, 33, 45, 115, D Curing positions 

16, 46, 116 Post-curing standing positions 

17, 25, 47, 117 Conveying positions 
24, 31, 44, 51 Transfer positions 
100 Conveyor 

200 Susceptor 

210 Accommodating part 

BEST MODE FOR CARRYING OUT THE INVENTION 
Next, preferred embodiments for carrying out the present 
invention (hereafter referred to as embodiments) will be 
concretely described with reference to the attached figures - 
[First Embodiment] 
[Construction] 

First, a first embodiment of the present invention will 
be described. Specifically, as is shown in Fig. l,the present 
embodiment uses a 12-position turntable 1 as a conveying means 
for conveying substrates from the bonding part to the curing 
part. This turntable 1 rotates while carrying substrates or 
susceptors that carry substrates. 12 substrate carrying parts 
la are constructed along the circumference of this turntable. 
The respective substrate carrying parts la are constructed so 
that these parts pass through substrate placement positions 11 
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and 12, a bonding position 13, pre-curing standing positions 
14a through 14d, a curing position 15, a post-curing standing 
position 16 and a conveying position 17 as the turntable 1 
rotates . 

The substrate placement positions 11 and 12 are positions 
into which a pair of substrates coated with an ultraviolet 
curable adhesive agent are conveyed so that the adhesive agent 
surfaces face each other. A bonding part not shown in the 
figures is constructed in the bonding position 13. This 
bonding part is constructed inside a vacuum vessel in which an 
appropriate degree of vacuum can be applied in accordance with 
the conveying in and conveying out of substrates, and is a 
device in which the pair of substrates conveyed in are bonded 
to each other; any universally known technique may be used. 

The pre-curing standing positions 14a through 14d are 
positions in which the substrates following bonding are 
allowed to stand at room temperature in the atmosphere while 
being conveyed. As a result, the standing part described in 
the claims is constructed. Furthermore, the rotational speed 
of the turntable 1 is set so that the correction of warping 
(described later) is performed while the bonded substrates 
move through the pre-curing standing positions 14a through 14d. 
A curing part not shown in the figures is constructed in the 
curing position 15. This curing part is a means which cures 
the adhesive agent by irradiating the bonded substrates with 
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ultraviolet light; any universally known technique may be used. 
The post-curing standing position 16 is a position in which 
the substrates following curing of the adhesive agent are 
allowed to stand at room temperature in the atmosphere while 
being conveyed- The conveying position 17 is a position where 
the bonded substrates are conveyed out to the next process. 
[Operation] 

The operation of the present embodiment constructed as 
described above will be described next. Specifically^ one 
substrate coated with an ultraviolet curable adhesive agent is 
placed in the substrate carrying part la that has arrived in 
the substrate placement position 11 as a result of the 
rotation of the turntable 1. As the turntable 1 rotates, this 
substrate carrying part la moves to the substrate placement 
position 12, and another substrate coated with the adhesive 
agent is placed so that the bonding surface of this substrate 
faces the first substrate. 

As the turntable 1 rotates, the pair of facing substrates 
are conveyed into the bonding part of the bonding position 13, 
whereupon a vacuum is applied to the vacuum vessel, and the 
substrates are bonded to each other. The substrates following 
bonding are conveyed out from the vacuum vessel into the 
atmosphere at room temperature by the rotation of the 
turntable 1, and move through the pre-curing standing 
positions 14a through 14d, so that these substrates are 



12 



allowed to stand for a fixed time, thus correcting the warping. 
When the substrates thus move through the bonding position 13, 
pre-curing standing positions 14a through 14d, curing position 
15, post-curing standing position 16 and conveying position 17, 
since the substrates or susceptors carrying substrates are 
carried on the turntable 1, no work such as shifting by other 
devices or the like is performed. In other words, at least 
from the bonding part to the standing parts and curing part, 
the substrates or susceptors carrying substrates are conveyed 
without any contact with devices other than the conveying 
means . 

The reason that warping is corrected when the substrates 
are allowed to stand for a fixed time following bonding is as 
follows: namely, warping ordinarily occurs in the two 
substrates prior to bonding. If these two substrates are 
forcibly bonded as parallel flat plates, the bonding is 
finished in a state in which there is internal stress- If 
these substrates are allowed to stand, the two substrates move 
until a state is reached in which there is no stress. 
Accordingly, in regard to the warping of the single substrates 
prior to bonding, the substrates are prepared under conditions 
in which there is little warping when the substrates are 
bonded in a state in which there is no internal stress. 
Consequently, the warping is diminished when the substrates 
are allowed to stand. 
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Concrete examples of the standing time required for such 
correction of the warping are shown in Figs. 2 and 3. Figs. 
2 and 3 show an example in which a DVD-9 (8.5 GB ROM two-layer 
disk) is prepared by bonding together substrates using an 
ultraviolet curable adhesive agent. The exhaust time is set 
at 2.3 seconds- Furthermore, Fig. 2 shows the relationship 
between the standing time and the warping in the radial 
direction (R-tilt) , and Fig. 3 shows the relationship between 
the standing time and the warping in the tangential direction 
(T-tilt) . It is seen from this example that warping in the 
radial direction is stabilized if a standing time of 5 seconds 
or longer is ensured, and that warping in the tangential 
direction is stabilized if a standing time of 7 seconds or 
longer is ensured. Accordingly, all warping can be stabilized 
at a standing time of at least about 7 seconds. However, 
these numerical values fluctuate according to various concrete 
conditions such as the material of the substrates used, the 
type of adhesive agent used and the like; accordingly, the 
present invention is not limited to these numerical values. 

Furthermore, the substrates following standing are 
conveyed into the curing position 15 by the rotation of the 
turntable 1, and the adhesive agent is cured by irradiation 
with ultraviolet light. Moreover, the substrates in which the 
adhesive agent has been cured are conveyed out from the curing 
part by the rotation of the turntable 1, and are allowed to 
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stand for a fixed time in the post-curing standing position 16, 
so that the warping by the heat of the ultraviolet radiation 
following curing is corrected. Then, the substrates reach the 
conveying position 17, and are conveyed out to the next 
process. Thus, deformation caused by the heat of the 
ultraviolet radiation (approximately 70 degrees or less) is 
also returned to the original shape as a result of the 
substrates being allowed to stand. 
[Effects] 

In the present embodiment described above, long pre-curing 
standing positions 14a through 14d are ensured by using a 12- 
position turntable. Accordingly, after the substrates are 
bonded together, curing of the adhesive agent can be 
accomplished by ultraviolet irradiation after leaving a 
sufficient standing time. Accordingly, the occurrence of 
warping can be prevented without using any particular heating 
means. Furthermore, an expansion of the required space caused 
by the lengthening of the conveying path in order to ensure a 
sufficient standing time can be prevented by using a turntable 
1 that conveys the substrates in a circular configuration. 
Moreover, conveying is performed in a state in which 
substrates or susceptors carrying these substrates are carried 
on the turntable 1, so that no shifting operation of the 
substrates is performed when the substrates move through the 
bonding position 13, pre-curing standing positions 14a through 
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14d, curing position 15^ post-curing standing position 16, and 
conveying position 17. Accordingly, substrates that have 
settled into a stable state are not placed in an unstable 
state by any shifting operation, so that tilting can be 
suppressed. The same is true in cases where transfer 
operations are included between turntables as in the 
embodiment described below. In other words, by transferring 
the substrates along with susceptors carrying these substrates, 
the substrates can be conveyed without any shifting operation. 

Furthermore, if gas bubbles remain in the adhesive agent 
layer after the disks are bonded, a defective external 
appearance, defective bonding, defective reading and the like 
may occur, or air in the gas bubbles may contact the films, 
resulting in an acceleration of changes over time. However, 
in the present embodiment, a sufficient standing time can be 
ensured following bonding, so that the number of such gas 
bubbles can be conspicuously reduced. For example. Fig. 4 
shows the relationship between standing time following vacuum 
bonding and the number of bubbles generated in a case where a 
DVD-9 was manufactured in the same manner as described above 
using SD-698 manufactured by Dai-Nippon Inki Kagak Kogyo K.K. 
as the adhesive agent. The bubble size used as a standard for 
counting was 5 nm or greater. According to this example, gas 
bubbles can be eliminated at a standing time of 7 seconds. 
However, these numerical values also fluctuate depending on 



16 



various concrete conditions such as the material of the 
substrates used, type of adhesive agent used and the like. 

As another example. Figs. 5 and 6 show a case where a 
DVD-9 was manufactured using DVD-57 6M manufactured by Nippon 
Kayaku K.K. The other conditions were the same as in Fig. 4. 
According to this example, the number of bubbles reaches the 
permissible level of 3 at a standing time of 10 seconds, and 
bubbles are eliminated at a standing time of 15 seconds. Thus, 
in the present embodiment, a standing time which is such that 
the number of bubbles is reduced almost to zero can easily be 
ensured. Accordingly, the generation of defective products 
and changes in the products over time can be prevented. 
Furthermore, since such an effect in suppressing the number of 
gas bubbles can be obtained by ensuring a sufficient standing 
time, similar results can be expected in the following 
embodiments as well. 
[Second Embodiment] 
[Construction] 

A second embodiment of the present invention will be 
described next. Specifically, as shown in Fig. 7, the present 
embodiment is an embodiment which uses two adjacent turntables 
2 and 3 as a conveying means for conveying the substrates from 
the bonding part to the curing part. These turntables 2 and 3 
are 6-position tables which respectively carry substrates or 
susceptors carrying substrates, and which rotate in the same 
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direction- Six substrate carrying parts 2a and 3a are 
constructed on these tables along the circumferential 
direction. 

The substrate carrying parts 2a in the turntable 2 are 
constructed so that these parts move through substrate 
placement positions 21 and 22, a bonding position 23, a 
transfer position 24 and a conveying position 25 as the 
turntable 2 rotates- The substrate carrying parts 3a in the 
turntable 3 are constructed so that these parts move through a 
transfer position 31, pre-curing standing positions 32a 
through 32d, and a curing position 33, as the turn table 3 
rotates . 

The substrate placement positions 21 and 22, bonding 
position 23 and conveying position 25 in the turntable 2, and 
the pre-curing standing positions 32a through 32d and curing 
position 33 in the turntable 3 are similar to those in the 
abovementioned first embodiment- The transfer position 24 in 
the turntable 2 and the transfer position 31 in the turntable 
3 are positions where substrates or susceptors carrying 
substrates are transferred between the turntable 2 and 
turntable 3. Any universally known technique used for the 
exchange of substrates between turntables may be used as the 
mechanism that is used for transfer in this embodiment. 
[Operation] 
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Next, the operation of the present embodiment constructed 
as described above will be described. Specifically, a pair of 
substrates coated with an adhesive agent are successively 
placed in the substrate carrying parts 2a that have arrived in 
the substrate placement position 21 and substrate placement 
position 22 as a result of the rotation of the turntable 2, 
and are bonded together in the bonding part in the bonding 
position 23. The bonded substrates or a susceptor carrying 
the substrates are conveyed out from the vacuum chamber into 
the atmosphere at room temperature by the rotation of the 
turntable 2, and move to the transfer position 24. These 
substrates are then transferred to the substrate carrying part 
3a that has arrived at the transfer position 31 of the 
turntable 3- 

The bonded substrates that have moved to the turntable 3 
move through the pre-curing standing positions 32a through 32d, 
so that these substrates are allowed to stand for a fixed time, 
thus correcting the warping. Then, as a result of the 
rotation of the turntable 3, the substrates that have been 
allowed to stand are conveyed into the curing position 33, and 
are irradiated with ultraviolet light, so that the adhesive 
agent is cured. Furthermore, as a result of the rotation of 
the turntable 3, the substrates in which the adhesive agent 
has been cured, or a susceptor carrying these substrates, move 
to the transfer position 31, and are transferred to the 
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substrate carrying part 2a that has arrived at the transfer 
position 24 of the turntable 2. Thus^ in the process of 
movement from the transfer position 31 to the transfer 
position 24, the substrates in which the adhesive agent has 
been cured are allowed to stand for a fixed time so that the 
warping is corrected; then, these substrates reach the 
conveying position 25, and are conveyed out to the next 
process . 
[Effects] 

In the present embodiment constructed as described above, 
an effect similar to that of the first embodiment is obtained; 
furthermore, since two turntables 2 and 3 are used, a 
sufficient standing time can be ensured even though the 
turntables are small-diameter 6-position turntables. 
Furthermore, the transfer time of the substrates or susceptors 
carrying substrates between the turntables 2 and 3 can be used 
as the standing time; accordingly, a longer standing time can 
be obtained, and warping can be corrected. 
[Third Embodiment] 
[Construction] 

Next, a third embodiment of the present invention will be 
described. Specifically, as is shown in Fig. 8, the present 
embodiment is an embodiment using two concentric turntables 4 
and 5 as conveying means for conveying substrates from the 
bonding part to the curing part. Of these, the large-diameter 
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turntable 4 is an 8-position table which rotates while 
carrying substrates or susceptors that carry substrates; eight 
substrate carrying parts 4a are constructed along the 
circumference of this table. The small-diameter table 5 is a 
4-position table which rotates in the opposite direction from 
the turntable 4 while carrying substrates or susceptors that 
carry substrates; four substrate carrying parts 5a are 
constructed along the circumference of this table. 

The substrate carrying parts 4a in the turntable 4 are 
constructed so that these parts pass through substrate 
placement positions 41 and 42, a bonding position 43, a 
transfer position 44, a curing position 45, a post-curing 
standing position 4 6 and a conveying position 47 as the 
turntable 4 rotates. The substrate carrying parts 5a in the 
turntable 5 are constructed so that these parts pass through a 
transfer position 51 and pre-curing standing positions 52a 
through 52c as the turntable 5 rotates. 

The substrate placement positions 41 and 42, bonding 
position 43, transfer position 44, curing position 45, post- 
curing standing position 4 6 and conveying position 47 in the 
turntable 4, and the transfer position 51 and pre-curing 
standing positions 52a through 52c in the turntable 5 are 
similar to those in the abovementioned first and second 
embodiments . 
[Operation] 
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The operation of the present embodiment constructed as 
described above will be described next- Specifically, a pair 
of substrates coated with an adhesive agent are successively 
placed in the substrate carrying parts 4a that have arrived in 
the substrate placement position 41 and substrate placement 
position 42 as a result of the rotation of the turntable A, 
and are bonded together in the bonding part in the bonding 
position 43. The bonded substrates or a susceptor carrying 
the substrates are conveyed out from the vacuum chamber into 
the atmosphere at room temperature by the rotation of the 
turntable 4, and move to the transfer position 44. These 
substrates are then transferred to the substrate carrying part 
5a that has arrived at the transfer position 51 of the 
turntable 5. 

The bonded substrates that have shifted to the turntable 
5 move through the pre-curing standing positions 52a through 
52c so that these substrates are allowed to stand for a fixed 
time, thus correcting the warping. As a result of the 
rotation of the turntable 5, the substrates that have been 
allowed to stand or susceptors carrying these substrates move 
to the transfer position 51, and are transferred to the 
substrate carrying part 4a that has arrived at the transfer 
position 44 of the turntable 4. 

Then, as the turntable 4 rotates, the substrates that 
have been allowed to stand are conveyed into the curing 
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position 45, and are irradiated with ultraviolet light, so 
that the adhesive agent is cured. Furthermore, the substrates 
in which the adhesive agent has been cured are allowed to 
stand for a fixed time in the post-curing standing position 4 6, 
so that the warping following curing is corrected; then, these 
substrates reach the conveying position 47, and are conveyed 
out to the next process. 
[Effects] 

In the present embodiment constructed as described above, 
an effect similar to that of the first embodiment is obtained; 
furthermore, as a result of the use of two concentric 
turntables 4 and 5 with different diameters, a sufficient 
standing time can be ensured even if the installation space 
used is that of an 8-position turntable. Accordingly, 
compared to a case in which a plurality of turntables are 
installed side by side, the space required can be reduced even 
further. Furthermore, the transfer time of the substrates 
between the turntables 4 and 5 can be used as the standing 
time . 

[ Fourth Embodiment ] 
[Construction] 

Next, a fourth embodiment of the present invention will 
be described. Specifically, as is shown in Fig. 9, the 
present embodiment is an embodiment which uses four turntables 
6 and 7 through 9 with different axes as a conveying means for 
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conveying substrates or susceptors carrying substrates from 
the bonding part to the curing part. The turntable 6 has a 
large diameter, and the turntables 7 through 9 have small 
diameters that inscribe the turntable 6. Furthermore, the 
small-diameter turntables 7 through 9 are 3-position tables 
that rotate while carrying substrates; three substrate 
carrying parts 7a through 9a are constructed along the 
circumference of each of these tables. 

Furthermore, the abovementioned substrate carrying parts 
7a through 9a are constructed as standing parts on which 
substrates transferred from the bonding part (not shown in the 
figures), or susceptors carrying such substrates, are carried, 
and the bonded substrates are allowed to stand until 
transferred to the curing part, by the rotation of the 
turntable 6 and turntables 7 through 9. 
[Operation and Effects] 

In the present embodiment constructed as described above, 
an effect similar to that of the first embodiment can be 
obtained; furthermore, since the bonded substrates or 
susceptors carrying such substrates are moved by being carried 
on a plurality of small-diameter turntables 7 through 9 
installed on a large-diameter turntable 6, an additional 
standing time can be obtained compared to cases where the 
standing parts are formed as rectilinear conveying paths, or 
else. a single turntable is used. 
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[Fifth Embodiment] 
[Construction] 

Next, a fifth embodiment of the present invention will be 
described. Specifically, as is shown in Fig. 10, the present 
embodiment is an embodiment in which a plurality of substrate 
carrying parts 100a are constructed on a curvilinear conveyor 
100, so that substrates can be conveyed in an endless manner. 
This system is constructed so that the respective substrate 
carrying parts 100a pass through substrate placement positions 
111 and 112, a bonding position 113, pre-curing standing 
positions 114a through 114d, a curing position 115, a post- 
curing standing position 116 and a conveying position 117 as a 
result of the operation of the conveyor 100. 
[Operation and Effects] 

In the present embodiment constructed as described above, 
substrate bonding, standing and adhesive agent curing are 
performed in the same manner as in the abovementioned first 
embodiment as a result of the movement of the substrate 
carrying parts 100a in accordance with the operation of the 
conveyor 100. Since the conveyor 100 causes the substrate 
carrying parts 100a to move in a curvilinear manner, the 
conveying time of the standing positions can be lengthened 
even if the installation area is small. Accordingly, warping 
can be corrected. Furthermore, since the degree of freedom of 
the conveying path layout is high, an appropriate layout can 
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be designed in accordance with the apparatus used for other 
processes . 
[Sixth Embodiment] 

Next, a sixth embodiment of the present invention will be 
described. Specifically, in this embodiment, as is shown in 
Fig. 11, susceptors 200 (carrying stands, receiving trays or 
cassettes may also be used) that can move while accommodating 
substrates, and an accommodating part 210 that stacks and 
accommodates these susceptors, are installed on the conveying 
path of the conveyor or the like from the substrate bonding 
part to the curing part. The susceptors 200 carry the 
substrates that have been bonded in the bonding part, and move 
toward the curing part in accordance with the operation of the 
conveyor. 

Furthermore, the susceptors 200 are accommodated in the 
accommodating part 210 at an intermediate point during this 
movement, and are successively lifted upward by a raising-and- 
lowering mechanism not shown in the figures. Accordingly, the 
susceptors 200 inside the accommodating part 210 are 
successively stacked and lifted upward from below. The 
susceptor 200 that has reached the uppermost tier is 
discharged by a discharge mechanism not shown in the figures, 
and is conveyed to the curing part. Furthermore, the 
susceptors 200 release the substrates in the curing part, and 
the substrates are conveyed to the curing part. 
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In the present embodiment constructed as described above, 
as a result of the susceptors 200 being stacked, the standing 
time of the bonded substrates can be lengthened while reducing 
the installation area compared to cases in which the 
substrates are simply conveyed in a rectilinear manner; 
accordingly, warping can be corrected. 
[Other Embodiments] 

The present invention is not limited to the 
abovementioned embodiments. For example, the number of 
positions used to ensure a sufficient standing time before 
curing and after curing is not limited to the methods 
indicated in the abovementioned embodiments. Accordingly, the 
number of standing positions of the turntables, the 
corresponding turntable diameters, the conveying distance of 
the conveyor and the like can be appropriately altered in the 
design stage. Furthermore, any of the positions in the 
abovementioned fourth embodiment may be used as the bonding 
position or curing position. 

Furthermore, in regard to the apparatus used to shift 
substrates between the bonding part, curing part and 
turntables, any universally known technique may be applied. 
For example, arms that transfer substrates between the 
turntables by suction chucking or mechanical gripping, 
inverting transfer devices that are used to invert the 
substrates and transfer the substrates to the bonding part or 
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the like may be appropriately combined and used. Furthermore, 
the size, shape, material number of recording layers and the 
like of the disk that is the object of manufacture in the 
present invention may be freely selected. The type of 
adhesive agent that is used may also be freely selected. In 
particular, the type of adhesive agent used would appear to 
have a great effect on the standing time. However, in 
addition to commonly used adhesive agents such as hot melt 
adhesives, tacky sheets, UV curable adhesive agents and the 
like, any type of adhesive agent either currently usable or 
usable in the future may also be used. The optimal standing 
time also varies in accordance with this adhesive agent type. 

INDUSTRIAL APPLICABILITY 
The present invention makes it possible to manufacture 
flat-plate-form recording media that are free of warping by 
means of a simple and compact apparatus. 



28 



